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Fi n il Sn :nInarvI-% Report1 Ot Reserchl o0'NlI a S tout
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The purpose of this final report is to su~mmarize the \\ ark accomplished by

S toll "I'dllhs ri:uteSt Idelt nts as a reslt Of' the I P S4 Office of Naival Research

-an t. i %\ork aIccomplishcd Lv IHumiphrey s and T'acker aind their crad Cate

>tucns a areK:1.:4 of :h 9S P4 Office of Naval Reseirch ratis decri:bed II at

comlpa nion finl techn~ial report.

N lior. ResearTCh Ohiectives of Stout:

0a) Conivert S tout's statistical test of psy'chological test uidimenC1-

sl107aiit\1' il-1 nLo aICII usefl pocedure having good statistical proper-ties.

t 1) DO at Lrc-_Cscale realistLic simula,,tion1 st ndv of S tout's sttistical

test of unidimenslonalitv in order to assess its performanlce InI

test settIiaS typlial Of actual Psychological ability tets

(c) Develop at sound theoretical model for- psychological test bias

and at ,ood statistical test of Psychological test blis.

d )Develo)p a 'e tier Ite i Re spon sc Theory modeling approachl

In:ntataio'(,ded hv asumi aloc(- IlC1 1i ncndenIJ'-Ice: InI paruIcul ar. he able to

0 nv adc the cx 1.i:Kcc of, onec or moreC dom-inaint dliensi"onls In the presence of

psilvn nmerou.smiodmeins

0cop



lvress: Prior to the inception of the 1984 pr-ojct, Stout ha:d deCveloped a sta-tistical

test for the uniimen sional ity of an abili tv test. Tis statistical Procedunre was

defended by an aSvnI-p-.tc statistical theory. This worisum rzdinteJe

1984 Off-ice of Naval Resea-rch technical report:

i)S-,out. \iia:The Statistical Assessm-ent of Latenclt Trai't Dimien-

slonaii~tv in Psycholoceca:,l Testinem-.

I oweCver , a 'i lot sImulaticm study ha d show n that ni less the test wvas very

(o> SO 0 tems). thle peri ormance of the procedlure breaks down and becomes

biased in the sense thiat unidimensional test dlata IS ju~d'-1d much too frequently to be

mahiimesioal.One of the ma'or accomplishments of the 198 4 project w as the

(uCvclopnlent of a soplhisticazed bias correction for the Stout statistic. This correction

~:icda hypothecsis testin e procedure that accuraitelv judg-es unidimiensional test

ua a:~ b uK~:~csio1 eve t- shor-t tests (as few ais 25-30) tems) In the presece~c

(tiace i.: W~rs(~ xanaces\\ Ithl cuessin e assumed.

A\ veyl"e>a realistic'' simula11,tionl studyi was conducted to better

-:, het ornaceo the bias corrected statistical test. Indeed, nearly 6300 test

a'.rn i~VUi\% ere s111iulated. The Stuidy shIowed conIclusivelyV over a wide ranu-e

of rci isii settings that the statistical procedure adheres wvell to the nominal level of

-lSiI cml tc' asypt'i the \ ille displaying excellent p~ower agaitnst

um disinl1lterna1iVeS. A thorough report of this simula11,tionl stuldy and of the

hi as c(wctdsai:cadthe aisv flpiot ic theory for it is presen ted in1:

* i Stunt. \Vill11 ' in (1987 : A Nonlparanietric A pproach for Assessing Latent

lralit tlind:(!:n-iensl(inajtvL%. Psvchoniet.-ia 2 58 9-6 17.



R. Nandakumn-ar. formncr Ph.D studenlt Of S tout nowv at thle University of Delaware,

discovered that thle statistica test Of Unlidimensionalitv sometimes perfoi-is poorly inl

thle precsenrce of il- I' di scrimi na ting CiI\' 1!II W1111 with Cessine( assumed.

PNancdakunlar then de1veloped a mo1difiCation1 of Stout'S statis5tic and showed througch

asimulatilon study. that the moW I icatlion nice lv corrects the problem. .Nandakumar

further modified the mariner inl \ hi-Jch S tou)t's procedure selects "asse ssment test"

items. allowin 2 for a random" number of such and hence improving the power of the

Statistical test. This research. p1lus other work. is described in

(iii) Naridakuimar. R. ( 1987): Refinemlent Of Stout's Procedure for

A ssessiii ant Trait Tin iWmen s~onaditv Ph.D Thesis. U nive rsitv of Illinois at

'Inc tn no aions 0 a ne \v arid hope lul l\ more realistic ltemn Re spons,

Tiheorv approac),h weCre a innjor decopmle nt of thle 1984 p~roject. I'ri tis. the

traditio)nal not ion of Lill i dimensional ity is replaced by a nwnot ion of

un rd ininnionali t\ called e'zscn t lj unidimen 5io a i lv. Essential uuiimeusionalitv

counts only% the number of dominant latent dimensions while i crin thle number of

llii1nor dimensions. As co-investig-ators Humai phrevs and Tucker hav'e emphasized in

llc :r \rins.the existecec of possibly numlerous minor dimensions is" anl

ncs~ajbe empirical fact of abi li:v tcstin c . It is shown that Stout's statistical test of

an di riionl i vdecribed above. is foruIated to preci sely vassess essential

un dien ioi a lv.In tll s sen se. S tout's test of 1 Il il ime lislonal Itv is model based.

Much of the new, theory, In ridi in some ret ,inemeuts made after the expiration of the

1984- grant, appear in thle Office of Naival Research technical report:

(ik.) S tout. WV. (1988): A Nonparametric MUltidimensional I Ri Approach

%vi th Aplica!tlins to Abi lity Estiation and Test Bias.



A mod ified verision of (iv) has been accepted for publication in Psvchornetrika.

(irowiac- out of the above-discLussed new litem Response Theory miodelne

upp(~u .S tout has pr-oposeda nl I-(ICrouS delta rit ion of lbilitV Ctc sI) hi astht e:XpI icilt

llkesl~o aIccount th-at b"ise'd tests are ul tidi iveCsionul olh,.Ce:ts dcVndto eur

a r~.~ cmeu\on or examlple, aNint Nlz %e s hi:11-hu i one or mr

a: nr Prn: untcitensi ons present -- such a" would h crae by al 01I puoro

ot mahraesitemns having at strong, Tve-rbal componecnt. Thils is decrcibed in the

technical rport (iv) mentioned above.

R. Shealy, a Ph.D student of Stout's \vO w\ill receive his Ph.D InI Fall

19 1,. has used the above definlition of test bias to develop a statistical test of test

i~las. Tproecdurc Is defended by an asymptotic stati stical theory and at Inree-seule

Sl -%' It w%~ Pt he reported on I a futuretchnmical report.

.. vj~uutOa study
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